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1. Overview

This Engineering Note is based on the integration of Mettler Toledo's Industrial Weighing
Automation Terminal IND360 Precision with an EtherCAT PLC or IPC. Goto www.mt.com/ind-
IND360-downloads to download all the necessary files and documents.

A Note: The configuration used in this sample code is based on the default settings:
Beckhoff TwinCAT 3 PLC
SAIl data format: 2-Block format
IP Address: (to be assigned by the PLC/ IPC)
IND360 device firmware version: V1.00.0016
ESI file: Mettler Toledo IND360 ESI.xml

It is recommended to start by integrating one IND360 into the PLC EtherCAT network
and go through the sample code to understand the functionality of each Function
Block.

2. Setup of Project
Development Environment

2.1. Hardware Integration

Connect the Ethernet cable from the PLC EtherCAT port to IND360 industrial Ethernet port (X1.1
or X1.2).
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2.2. Openthe Sample Code

To open and use this sample project "IND360_PRECISION_ETCAT V1_00"or solution, you need
to use the BECKHOFF TwinCAT 3 — eXtended Automation Engineering (XAE) version 3.1 or
higher.

Copy and paste the IND360 ESI (EtherCAT Slave Information) specification onto the TwinCAT\
3.1\ Config\ io\ EtherCAT directory.

ThisPC > Windows (C) > TwinCAT > 3.1 > Config > lo > EtherCAT

taTest Software b

108 item 1 item selected 48.5 KB
n R Type here to search B ® o B B W

Figure 2-1:copyand paste the IND360 ESI specification

Reload the TwinCAT devices as shown below:

30654699 V01 | 6/1/2022 METTLER TOLEDO IND360_PRECISION_ETHERCAT_PLC_EngineeringNote_202204 2-3



@ TwinCAT Project1 - TcXaeShell

File Edit View Project Build Debug | TwinCAT | TwinSAFE PLC Team Scope Tools Window Help
- B-o-2 e ‘ Windows 3 P Attach... ~ -
Build 4024.25 (Loaded) =~ < N l.ﬂ ‘: £ Activate Configuration
B Restart TwinCAT Syst
Solution Explarer > f estart fwin vRE
. v Restart TwinCAT (Config Mode)
gt-lo-os= O _
% Reload Devices
Search Solution Explorer (Ctrl+;) 5
"\ Scan
m Solution TwinCAT Project’ (1 project) @ ool s Mm E:
4 ol TWinCAT Project1 -
4 @l sYsTEM Show Online Data
* License .~ Show Sub ltems
“ 9 ga”'me & Hide Disabled Items
1/0 Idle Task
‘._rE-I Tasks .k Software Protection...
== Routes B5  Access Bus Coupler/IP Link Register...
e
2= Type System Update Firmware/EEPROM »
| TcCOM Objects
l@llﬁ‘OTION ! Show Realtime Ethernet Compatible Devices...
m PLC File Handling >
(& sAFeTY Selected Item »
E ;;;L‘{TICS EtherCAT Devices 4 Update Device Descriptions (via ETG Website)...
4 E /0 m TcProjectCompare Reload Device Descriptions
Target Browser > Manage User Defined Whitelist.
"I", Mappings AutomationML 3 Manage User Defined Blacklist...
Bode Plot >
Filter Designer 3
About TwinCAT

Figure 2-2:reload the EtherCAT devices' descriptions

2.3.

Set up the IND360 Input/ Output Box

In this sample code, the IND360's SAl data format is the default "2 block format". This canalso
be configured as "8 block format" via the web browser. IND360's web configuration can be
accessed by connecting the Ethernet cable to its service port with default IP address
"192.168.0.8". SAl data structure will be explained in brief in Chapter 3 — SAl Data Structure. For
detailed information regarding METTLER TOLEDO's SAl protocol please go to this document on

MT.com.
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METTLER TOLEDO |

19216808

{3} Home

E: Device

BE Scale v
Application v
Terminal ~
(= Communication ~
Service
Analog output

Industrial ethemet

Reset

{8 Maintenance

Figure 2-3:SAl dataformatcan be 2 block or 8 block

Industrial ethernet

EtherCAT v
Automatic v
Disable v

00:10:52:D4:20:86

In the TwinCAT input/ output box configuration, check the 2-Block data only. Do the same for

both Inputs and Outputs.

BE- o8 pl=

TWinCAT Project] # X

General/EeCAT ProcessData Startup CoE-Online  Online

b W R«PDO-28lock

b B Westate

b Gl InfoData

&% Mappings

Solution Explorer [EEEENEt

*| WeState
<

Error List

Enti
Watch 1

Error List [ISHIES

Figure 2-4:configure Inputs as 2-Block
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L SyngManager PDO List
137 Solution IND360analog_SAI2Block (1 project) A |San |Typs | Flage Index Sze  Neme Flags M su
4 Gl TwinCAT Project! 128 MbxOut 0x1A00 640  TxPDO-BBlock F [
4 @l sysTem /A| 128 Mbxn A0 160 TxPDO-2Block F 3 [3
! License / 2 16 Outputs 0x1600 640 RPDO-8Block F o
4 @ Real-Time 3 16 pus 0601 160 RwPDO2Block £ 2 0
[ /0 idle Task )
4 B Tasks
(2 PicTask /]
loutes / PDO Assignment (0x1C13). PDO Content (Ox1A00)
Type System [Joxia00 index  Sze  Ofs  Name Type Defauit (hex) ~
&) TcCOM Objects £ — 0GFO001 40 00 M81 Requested Measuing Value  REAL
28 MOTION BGFO002 20 40 M81 Scale Status UNT
4 @ec 30003 20 60 M81Response UNT
b B3 localPlC BGFOD04 20 80 SB1 Status Grouo 1 UINT ¥:
& sareTy Download Predefned PDO Assignment frone)
£ K1Po0Asigiment Load PDO info rom device
@ AnavyTics [41PDO Configuration
4« @vo Syne Unit Assignment
4 ¥ Devices
4 S Device 2 (EtherCAT) Name Online Type Size >Addre.. In/Out UserID Linked to &
:: Smage I MB1 Requested Measuring Value 00 REAL 40 390 Input 0
R dnagerinto #1 MB1 Scale Status 0 UINT 20 430 Iput 0
% ol # MB1 Response 0 UINT 20 450 wpwt 0
k. S\ ! 5B1 Status Group 1 0 UINT 20 470 put 0
: ; ﬁ:‘;‘l’)":; ! 5B1 Status Group 2 0 UINT 20 490  Input 0
e oo 1 #1 SB1 Status Group 3 0 UINT 20 510 nput 0
T #1 SB1 Response 0 UINT 20 530 nput 0
1 BIT 01 15221 Input 0 v
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CAT Project1 # X

General EtherCAT ProcessData Startup CoE-Online Online

Sync Manager. PDO List
SM  Size Type Flags Index Size Name Flags SM suU
0 128 MbxOut Ox1A00 640 TxPDO-8Block F 0
1 128 Mbxin 0x1A01 16.0 TxPDO-2Block F 3 0
2 16 Qutputs 0x1600 4.0 RxPDO-8Block F 0
3 16 Inputs 0x1601 160 RxPDO-2Block F 2 0
PDO Assignment (0x1C12) PDO Content (0x1A00)
0x1600 Index Size Offs Name Type Default (hex) ~
DﬂQM I 0x3F00:01 40 0o MB1 Requested Measuring Value REAL
0x3F00:02 20 40 MB1 Scale Status UINT
0x3F0003 20 6.0 MBE1Response UINT
0x3F00:04 20 80 SB1 Status Groun 1 UINT v
Download Predefined PDO Assignment (none)
DO Assignment Load PDO info from device
DO Configuration
Sync Unit Assignment.
Name Online Type Size >Addre.. InfOut UserID Linked to ®
“# MB1 Requested Measuring Value 0.0 REAL 40 380 Input 0
¥ MB1 Scale Status 4] UINT 20 43.0 Input 0
#! MB1 Response 0 UINT 2.0 450 Input 0
#1 SB1 Status Group 1 0 UINT 2.0 470 Input 0
# SB1 Status Group 2 0 UINT 2.0 490 Input 0
#| SB1 Status Group 3 0 UINT 2.0 51.0 Input 0
“#! SB1 Response 0 UINT 20 530 Input 0O
#1 WcState 1 BIT 0.1 1522.1 Input 0 &
<

Figure 2-5:configure Outputs as 2-Block

Online reload the connected EtherCAT device and check the cyclic communication of all input/

output data.

METTLER TOLEDO IND360_PRECISION_ETHERCAT_PLC_EngineeringNote_202204

(@ TinCAT Project? - TexXaeShell

File Edit View Project Build Debug TwinCAT TwinSAFE PLC

B0 -2 8P| D addNewhem.

Build 402425 (Loaded) - <& f | 10 Add Existing ltem.
Solution Explorer X Remove
R hange Netid.
QB o-@|p=  orohe
F— Save Device 2 (EtherCAT) As

1) Solution TwinCAT Project?" {1 proj Append EtherCAT Cmd

4 gl TwinCAT Project! Append Dynamic Container

< il svsTem Online Reset
3 Licen J——
Lense < Oriine Rel
4 @ RealTime ==
(81 1O Idle Task Eed Lo
B Tass % Sen
& Routes Change Id...
12 Type System
Change T
@) Tecom Objects j
k& moTioN O copy
g ~ic %
&) SAFETY
& Anavmics
4 @ o I independent Project File
4 7 & Disable
4 B2 ce 2 (EtherCAT)
8 mage

% image-Info

b2 SyncUnits

13 Inputs.

v Outputs

b B InfoData

4 @ Box 1 (ND350)
b TaPDO-BBlack
b W RxPDO-BBlack
b WSt
b @ infoData

& Mappings

Salution Explorer I8

Team  Scope

Ins iad
Shift=Alt+A -
Del

Ctrl+C

Ctrl+X

Entire Solution

Error List [SHI

Figure 2-6:onlinereloadthe EtherCAT device
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2.4.  Set up the TwinCAT CoE library

Besides supporting the cyclic communication used in process control, the IND360 EtherCAT
device also supports the SDO (Service Data Object) configuration via CoE interface (CAN
application protocol over EtherCAT). These SDOs are mainly for scale configuration (capacity,
increment, filter settings etc.) and scale calibration (adjustment).

In order to enable the SDO read/ write, the TwinCAT CoE library "Tc2_EtherCAT" has to be
added into the PLC project references.

% Solution IND360_ETCAT_V1_00" (1 project)
4 w] IND360_ETCAT_V1_00
bl SYSTEM
g2y MOTION
4 B ruC
4 B3 localPLC
4 ¥ localPLC Project
 External Types
4 _J References
- Tc2_Standard
- Tc2_System
- Tc3_Module

Figure 2-7: make surethe Tc2_EtherCATisadded

Function blocks "FB_EcCoESdoWrite" and"FB_EcCoESdoRead" are used in this sample code to
write/ readthe SDO via CoE interface. In order to use these function blocks, the EtherCAT
device's NetID and Slave Address are required. These two inputs will be different for every
connected EtherCAT slave.

fb3tatus CoESdoRead|(

bExecute bRead,

sNetId = deviceNetId,
nSlaveAddr = deviceSlaveAddr,
nSubIndex =

nindex - B

pDstBuf = ADR(intStatus),
cbBufLen = SIZEOF (intStatus),

tTimeout
) ?

Figure 2-8:the EtherCAT slave'sNetID and Slave Address for CoE write/readfunction block
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The EtherCAT device's NetID and Slave Address can be found as shown below.

ﬁ ANALYTICS

4 Fo

4 "L Devices

4 &3 Device 2 (EtherCAT)
% jmage
j-. Image-Info

> 2 SyncUnits

b Inputs

> Bl Outputs

> @ InfoData

> 4 Box 1(IND360)

L nindex 1= le¥Fauus,
G nDn = ADD fexralaand

X

| Metld! 192.166.0.106.3.1 | oK

Cancel

— TDsero Gomsaowrite ()i 4
6 IF fbzero_CoESdoWrite.bError TH

Error = TRUE;

Figure 2-9: EtherCAT Device NetID

Solution Explorer >0 x
W& o-a|p-
Search Solution Explorer (Ctrl+;) P~
d DUTs
4 7 GVls
&b oV
4 | POUs

& MAIN (PRG)
“‘TJ MT_IND_Application (PRG)
.‘J SAI_Cyclic_WeightProc (FB)
wi] ZeroAdjust (PRG)
J VISUs
& GlobalTextList
E localPLC.tmc
b @ PlcTask (PicTask)
ﬁ] Visualization Manager
4 DF localPLC Instance
3 PlcTask Inputs
b B PicTask Outputs
|4 saFeTY
Q C++
& AnavyTics
4 o
4 %% Devices
4 == Device 2 (EtherCAT)
% Image
%% Image-Info
-] SyncUnits
Inputs
B Outputs
& InfoData
4 g Mappings
.’3 localPLC Instance - Device 2 (EtherC/
4 »
Solution Explorer WEETINSTHES

v v e v

RILO- Y T Ta A B M T_IND_Application

SAI_Cyclic_WeightProc ZeroAdjust*

General EtherCAT ProcessData Starup CoE -Online  Online

Type:

Product/Revision

Auto Inc Addr:

EtherCAT Addr. [] 1001

Identification value:

[IND3g0 ECS |
[16838/1 |

[

Advanced Setings

0 S

Previous Port: Master
Name Online Type Size =Addre.. In
%' MB1 Requested Measuring Value X 00 REAL 40 39.0 In
2! MB1 Scale Status X 2060 UINT 20 430 In
| MBR1 Resnonse X 0 LINT 2.0 450 In

Error List

Entire Solution

Watch 1

- ‘Q 0 Errors ‘ 1. 0Warnings | © 13 Messages |Clear | Build + IntelliSel

Description

Error List

Qutput

Figure 2-10: EtherCAT Device Slave Addressas "1001"
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2.5.  Download the Sample Programming

Build the solution, then activate the configuration:

L@ TwinCAT Project1 - TeXaeShell

File Edit View Project Build Debug TwinCAT TwinSAFE PLC  Team
" -2 e | 3 | 2 - '| Release - TwinCA
' Cr | _ 98 | TwinCAT Project

‘o-

Search Solution Explorer (Ctrl+;) FTEEe |TWi”C'°‘T RICELE |
4 o TwinCAT Project1 Target: | <Local> |
4 @] SYSTEM
2 License [] Autostart FLC Boot Project(s) e
4 @ Real-Time
[ 1/0 Idle Task Cancel l€
4 %l Tasks | - L €

Figure 2-11: Activate the current configuration

Login to the PLC 2 , and run the application 2

30654699 V01 | 6/1/2022 METTLER TOLEDO IND360_PRECISION_ETHERCAT_PLC_EngineeringNote_202204 2-9



3. SAIl Data Structure

In this sample code, the IND360's SAl data format is the default "2 block format". This can also be
configured as "8 block format" via the web browser. For more details on SAl data structure, please
refer to the User Manual: Standard Automation Interface: IND360 Terminal English, which is
downloadable from the IND360 Download Page www.mt.com/ind-IND360-downloads.

SAl 2 Block Format consists of a single Floating Point Block and a Status Block. In the figure
below, the Read and Write are referring to the PLC point of view.

Word 0

Floating Point Block (Write)

Floating point value (32-bit), optionally used
with command

Requested floatin int value (32-bi
Word 1 q gpo ¢ h Word 1

Word 2 Device stafus bits

Word 3 Response value
Status Block (Read) Status Block (Write)

Command value

Word 0 Status Group 1 Word 0 Optional Argument — wordO
Word 1 Status Group 2 Word 1 Optional Argument — word1
Word 2 Status Group 3 Word 2 Optional Argument — word3

Word 3 Response value Word 3 Command value

Figure 3-1: SAI2 Block Data Structure

The SAI 8 Block Format builds on the format structure used by the 2 Block format; providing
support for eight blocks of input data and eight blocks of output data. This format was designed
for applications where the users would prefer more data within one read cycle. For example,
reading gross weight, tare weight and net weight all in one cycle.

The cyclic data of the 8 Block Format supports seven instances of a Floating Point Block and one
instance of a Status/Command Block for each of the read and write data areas.

Floating Point Block (Read) Floating Point Block (Write)

Floating Point Block (Read) ol it el
Floating Point Block (Read) N

Floating T (writaj
Floating Point Block (Read) Floating Point Block (Write)
Floating Point Block (Read) Floating Point Block (Write)

Figure 3-2: SAI8 Block Data Structure
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4. Function Blocks

Ready-to-use function blocks (FB) can be found under the POUs folder. These function blocks
are being called in the program"MT_IND_Application".

Solution Explorer >~ I x
=" ‘ Rl | y
Search Solution Explorer (Ctrl+;) P~

& Solution IND360_PRECISION_ETCAT_V1_00" (1 project)
4 il IND360_PRECISION_ETCAT V1_00
P i SYSTEM
=] MoTION
4 [0 riC
4 O7 |ocalPLC
4 |.T=] localPLC Project
_d External Types
b -4 References
J DUTs
4 7 GVLs
&P GvL
4 | POUs
@& MAIN (PRG)
,;rJ MT_IND_Application (PRG)
EJ SAI_APW_ExtAdjust (FB)
i) SAILAPW_IntAdjust (FB)
ﬁ] SAl_Cyclic_CheckAlive (FB)
n:_'| SAI_Cyclic_WeightProc (FB)
 VISUs
{_5’ localPLC.tmc
b Gh PlcTask (PlcTask)
4 I} |ocalPLC Instance
b PlcTask Inputs
b T PicTask Outputs
4| SAFETY
\[i_t-J C++
& AnaLyTICS
> & o

Figure 4-1:ready-to-use Function Blocks (FB) underthe POUs folder

4.1. Cyclic Weight Data Processing

This function block reads in all the important real-time, cyclical weighing data such as weight
value, Data OK bit, Motion bit, Net mode bit and critical alarm bit.

Set the scale command bit one at a time to trigger different commands such as tare stable, zero
stable, tare immediate, zero immediate, preset tare and clear tare. A successful execution of a
scale command will set the Done bit on, else the Error bit will be set on instead.

The cyclic weight data can be reported automatically right after any scale command. The type of
weight data (gross, net, or tare) being reported depends on the setting for WeightCmd. By default,
the WeightCmd is decimal "3" and the function block will return a net weight value every time

30654699 V01 | 6/1/2022 METTLER TOLEDO IND360_PRECISION_ETHERCAT_PLC_EngineeringNote_202204 4-11
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afteranyscale commandsuchas tare or zero. Similarly, if the WeightCmd parameter is configured
as decimal "0" or "1" the function block will then returna gross weight after any scale command.

SRI Cyclic WeightProc 1

O O o o

SAI Cyclic WeightProc

weightCmd

MB DeviceStatus
TareStable cmd
TareImmediate cmd
ZeroStable cmd
Zerolmmediate cmd
PreTare cmd
PreTare value
Clear cmd

MBE MeasuredValue
ME_ Response

MBE CmdValue

ME Command

realtimeWeight
stableWeight
heartBeat
DataCRK
Smart>_red
Smart5_ orange
Smart5_yellow
SmartS_blue
centerofZero
motion
netMode
cmdDone
cmdPending
cmdFailed

Figure 4-2:SAI_Cyclic_WeightProc FunctionBlock

Table 4-1: SAI_Cyclic_WeightProc Function Block Parameters

Input Parameters

Data
Type

Values

Description

WeightCmd

Word

0,1 Reportgross weightvalue

2 Reporttare weightvalue

(default)

3 Report net weightvalue

5 Reportgross weight value (with internalresolution)

6 Reporttare weightvalue (with internal resolution)

7 Reportnetweightvalue (with internal resolution)

MB_DeviceStatus

Word

Refer to Device Overview, input address of MB Device
Status

Tarelmmediate_cmd

Bool

reset.

Trigger this bit to performimmediate tare command.
This tare command doesn’t check for stability criteria.
Upon completion of this command, the input bit will be

TareStable_cmd

Bool

Trigger this bitto perform stable tare command. This tare
command requires the weight value to remain stable
within the stability criteria (+-1d within 0.3 second)for a
predefined timeout range (3 seconds by default), failing
which, the command will returnan error. Upon
completion of this command, the input bit will be reset.

Zerolmmediate_cmd

Bool

Trigger this bit to performimmediate zerocommand.
The zero command canonly be executed when the
weightvalue is within the zero range (+-2% by default).
Else, the command will returnan error. Upon completion
of this command, the input bit will be reset.

ZeroStable_cmd

Bool

Trigger this bitto perform a stable zero command. This
zero command requires the weight value to remain

METTLER TOLEDO IND360_PRECISION_ETHERCAT_PLC_EngineeringNote_202204
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stable within the stability criteria (+-1d within 0.3
second) for a predefinedtimeout range (3 seconds by
default). Furthermore the weight value hasto be in the
zero range to trigger this command, failing either
condition; the command will returnan error.

Upon completion of this command, the input bit will be
reset.

PreTareValue Real The presettare value which has to be configured before
issuing the PreTare command. Valid PreTare value is
between scale's zero point up to maximum capacity.

PreTare_cmd Bool Trigger this bitto performa presettarecommand. The
PreTareValue has to be configured priorto issuing this
PreTare command. Upon completion of this command,
the inputbit will be reset.

ClearTare_cmd Bool Trigger this bitto performa cleartare command. This
command removes the tareand brings the scaleinto
gross mode.

Upon completion of this command, the input bit will be
reset.

MB_MeasuredValue | Real Refer to EtherCAT device's Box, MB1 Requested
Measuring Value

MB_Response Word Refer to EtherCAT device's Box, MB1 Response

MB_CmdValue Real Refer to EtherCAT device's Box, MB1 Command Value

MB_Command Word Refer to EtherCAT device's Box, MB1 Command

Output Parameters | Data Values Description

Type

realtimeWeight Real Real-time weightvalue, canbe gross, tare or net weight

stableWeight Real Stable weightvalue, the last real-time weight during
Motion=0

heartBeat Bool 0>1>0>1... | Is a security mechanismthatensures thatthe deviceis
working as expectedand updating datain Words 0, 1 and
2, this heartbeat bitis toggled between off and on states
at a rate of 1 time per second or less. Shouldthis bit stop
toggling, this indicates that the device is
no longer operating andthe weightvalueisincorrect.

DataOK Bool 0 This bit getssetto 0 when the device s still operational

butthe value being reported cannot be guaranteed to be
valid.
The following conditions cause the Data Okay bitto be
setto O:
e Deviceispoweringup
e Deviceisinsetup mode
e Deviceisintestmode
e Over capacity conditionoccurs
- Whenthe A/D converteris atits limit
- Productdependentovercapacity that
occurswhenthe device determinesit
cannottrustthe weight
e Under capacity conditionoccurs
- Whenthe A/D converteris atits limit

30654699 V01 | 6/1/2022
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4.2.

METTLER TOLEDO IND360_PRECISION_ETHERCAT_PLC_EngineeringNote_202204

- Productdependent under capacity that
occurswhenthe device determinesit
cannottrust the weight

Weight datais normal, valid

Smart5_red

Bool

0/1

Also referred as Smart5 level 5, RedAlert condition in
which scale operation has to be stopped

Smart5_orange

Bool

0/1

Also referred as Smart5 level 4, imminent failure of the
scale

Smart5_yellow

Bool

0/1

Alsoreferred as Smart5 level 3, out of specification or
wrong operatorstep

Smart5_blue

Bool

0/1

Also referred as Smart5 level 2, predictive alarm or
calibration/ adjustmentis due

centerofZero

Bool

0/1

1=Gross weightvalue is ata value of zero +/-one
guarter of aweight and measures verification interval
denotedas'e".

motion

Bool

Weightvalue is stable

Weightvalue isin motion

netMode

Bool

Weighingisin gross mode

Weighingisin netmode

cmdDone

Bool

Zero, tare or cleartare commandisin process, or failed

Zero, tare or cleartare commandis successful

cmdPending

Bool

Zero or tare commandis completed

R |O|R|O|R|O|r|O

Zero or tare operationis being processed, pending due to
unstable (motion) environment.

cmdFailed

Bool

o

Zero, tare or cleartare commandisin process, or
succeeded

Zero, tare or cleartare commandis not completed due to
error

Device Heart Beat Monitoring

This function block monitors the Heart Beat bit of the weighing transmitter and outputs an

"Alive" flag.
SAI_Cyecliec CheckAlive_1
SAl Cyclioc CheckAlive
MB DeviceStatus Alive
HeartBeat
Figure 4-3:SAI_Cyclic_CheckAlive Function Block
Table 4-2: SAl_CyclicCheckAlive Function Block Parameters
Input Parameters | Data Type Values Description
MB_DeviceStatus | Word Refer to EtherCAT device's Box, MB1 Scale Status
Output Data Type Values | Description
Parameters
Alive Bool 0 Device haslost communication
1 Device iscommunicating OK

30654699 V01 | 6/1/2022



HeartBeat Bool To insure thatthe deviceis workingas expected and
updating datain Words 0, 1 and 2, this heart beat bitis
toggled between off and on states. The frequency is
dependent on the specificdevice’s ability to cycle this
bit. For example,a 1 secondheartbeatwould be
sufficient for most applications.

4.3. Internal Adjustment

Automated Precision Weighing "APW" module with internal adjustment feature can be adjusted
without applying any external weight.

Trigger the "Start" input bit to start the internal adjustment process. Upon completion of the
adjustment process, this "Start" bit will be reset.

SAI APW IntAdjust 1

SAI APW IntAdjust
—deviceNetId Proce=s —
—deviceSlavehddr Done [—
—3tart Error [
—cancel Cancelled [—

Figure 4-4:SAI_APW _IntAdjust Function Block

Table 4-3: SAI_APW_IntAdjust Function Block Parameters

Input Parameters | Data Values Description
Type
deviceNetld T_AmsN | Example: sNetld: String containing the AMSnetwork ID of the
etld "192.1680.1 | EtherCAT master device. (type: T_AmsNetld)
06.3.1"
deviceSlaveAddr | UINT "1001" nSlaveAddr: Fixed address of the EtherCAT slave to
which the SDO upload commandshouldbe sent.
Start Bool 1,0 Trigger thisinput bit to start the adjustment process.
Cancel Bool 1,0 Trigger this input bit to cancel the adjustment process.
Output Data Values Description
Parameters Type
Process Bool 1 Adjustmentis started and in process
0 Adjustmentis not started
Done Bool 1 Adjustmentis completedsuccessfully
0 Adjustmentisin process or in error state
Error Bool 1 Adjustmentfailed dueto error
0 No error
Cancelled Bool 1 Adjustmentis cancelled successfully
0 -
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4.4.  External Adjustment

Use this Function Block to perform scale adjustment with external weight.

SAI APW ExtAdjust 1

SAI APW ExtAdjust
—deviceNetId currentWeight —
—deviceSlavehddr Load Weight —
—externalWeight Unload Weight —
—start Process [—
—cancel Done [~

Error —
Cancelled —

Figure 4-1:SAI_APW_ExtAdjust Function Block

Configure the "External_Weight" according tothe adjustment weight to be used. The weight unit
is gram by default. Trigger the Start input bit to run the adjustment procedure.

Table 4-4: SAl_APW_ExtAdjust Function Block Parameters

Input Parameters | Data Values Description
Type
deviceNetld T_Ams | Example: sNetld: String containing the AMSnetwork ID of the
Netld "192.1680.1 | EtherCAT master device. (type: T_AmsNetld)
06.3.1"
deviceSlaveAddr | UINT "1001" nSlaveAddr: Fixed address of the EtherCAT slave to
which the SDO upload commandshouldbe sent.
Start Bool 1,0 Trigger thisinput bit to start the adjustment process.
Cancel Bool 1,0 Trigger this input bit to cancel/ abort the adjustment
process after being started.
Output Data Values Description
Parameters Type
CurrentWeight REAL Example: The requiredreference weight hereis shown here.
(32 "200.00"
bits)
Load_Weight Bool 1 User has to load the external weight according to the
value displayedin CurrentWeight.
0 No action required from the user
Unload_Weight Bool 1 User has to unload the external weight
0 No action required from the user
Process Bool 1 Adjustmentis started and in process
0 Adjustmentis not started
Done Bool 1 Adjustmentis completedsuccessfully
0 Adjustmentisin process or in error state
Error Bool 1 Adjustmentfailed dueto error
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0 No error

[ERN

Cancelled Bool Adjustmentis cancelled successfully

0 No cancellation

5. Sample Code Migration

5.1. PLCLibrary

As already explained in section 2.4 — Set Up the TwinCAT CoE Library, the Tc2_EtherCAT is
required in order to access the SDO variables through the CoE communication.

The working PLC library is shown below.

4 [Of ric
4 OF localPLC
e ;;i_] localPLC Project
1 External Types
4 _ References

J Tc2_EtherCAT
3 Tc2_Standard
3 Tc2_System
2 Te3_Module
3 VisuSymbols

Figure 5-1:the working PLClibrary

5.2. Add/Import the Global Variable List

Certain EtherCAT device input and output variables were declared in the GVL — Global Variable
List. These GVLs can be copied over or imported into another TwinCAT project/ solution.

- v 1
G_‘]EI.-“G'@T'|I"E| = 2 VAR GLOBAL
Search Solution Explorer (Ctrl+;) P~ 3 _IND3GD_IEaltimEWEi9ht AT &T* : REAL;
IND360_deviceStatus AT  %I* : WORD ;
%7 Solution IND360_PRECISION_ETCAT_V1_00" (1 project) ; TND360_commandResponse AT a1t i INT;
4l IND360_PRECISION_ETCAT V1 00 6 IND360_scaleCommandvalus AT %Q* :  REAL;
b @l SYSTEM 7 IND260 scaleCommand AT %Q* :  VUINT;
[ MoTION 8| END VAR
4 [Off pc
4 O7 1ocalPLC

4 |.T’_| localPLC Project
_J External Types
P -4 References
J DUTs
4 | F GVLs
&b GvL
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These GVLs are linked to the EtherCAT device's Box as shown below.

AE-|o-a|p-=

4 O iocalPlC
4 localPLC Project
(3 External Types
b Refersnces
3 DUt
b 3 GVLs
b [ POUS
4 Visus
22 lacalPLCme
b @i PlcTask (PlcTask)
4 O localPLC Instance
b PlcTask Inputs
b W PicTask Outputs
M sareTy
[
@l AnaLTIcS
4 [Fvo
4 "% Devices
4 B Device 2 (EtherCAT)
2% Image
% Image-info
b g SyncUnits
b Inputs
> W Outputs
b B InfoData

b TxPDO-2Block
b B RxPDO-2Block
b B WeState

Figure 5-2:the GVLsin the samplecode

IND360_PRECISION_ETCAT s X
General EMerCAT Process Data Staup CoE-Oriive Online .
Lahd v Box 1 (IND360)
Objectla 13020001 [F114ABCC-DIDA4727-A302-162DATZIFDF A}
Type [ND380ECS
Comment
[[] Disabled
Name Online  Type Size >Addre.. In/Out User ID A
1 MB1 Requested Measuring Value X REAL 40 390 nput O GVLIND260.realtimeWeight . PlcTask Inputs . localPLC Instance . localPLC
' MB1 Scale Status x UINT 20 40 put 0 GVLIND260_deviceStatus . PlcTask Inputs.. localPLC Instance . localPLC
1 MB1 Response x UINT 20 450 put O GVLIND260_commandResponse . PicTask Inputs . localPLC Instance . localPLC
A = 581 status Growp 1 UINT 20 470 mput 0
| 1l # 581 Status Group 2 UINT 20 490 put 0
%1 581 Status Group 3 UINT 20 510 Imput O
%1 581 Response UINT 20 530 Input O
# WicState Bt a1 15221 Input 0O
%1 InputToggle Bl o1 15241 Input 0
¥ State UINT 20 15480 Input 4]
# AdsAddr AMSADDR 80 15500 Input 1]
%+ ME1 Command Value X REAL 40 390 Output 0 GVLIND360_scaleCommandValue . PicTask Outputs . localPLC Instance . localPLC
- MB1 Channel Mask UINT 20 430 Output 0
% MB1 Command X UINT 20 450 Output 0 GVLIND360_scaleCommand . PicTask Outputs . localPLC Instance . localPLC
- SB1 Reserved 1 UINT 20 470 Output 0
581 Reserved 2 UINT 20 49.0 Output 0 v

Figure 5-3:the input/ output variables being linked to the GVLs

If a new PLC variable needs to be linked to the EtherCAT device's input/ output, this can be done
by right-clicking on the "Linked to" field, Change Link... and choose the correct the PLC variables.

Name

MB1 Scale Status
MB1 Response

SB1 Status Group 1
SB1 Status Group 2
SB1 Status Group 3
SB1Response

LR ]

nline

MB1 Requested Measuring Value 92.099998

8
0
0
1
0
0

17 localPLC Instance:

# GYLIND3G0_realtimeeight > 1B 3892000, REAL [4.0] I

Error List

ize
40 39.0
20 430
20 450
20 470
20 49.0
20 51.0
20 530

Show Yariables
Only Unused

[ Exclude disabled
Exclude other Devices

Extlude same Image
] Show Toaliips

[ sortby Address

] Show Vaiiable Groups
[®] Callapse last Level

Show Variable Types
[(Imatching Type
Matching Size
Al Types
Anay Mode
Oftsets
[ cortinuous
Ignore Gaps
[ Show Dislog
‘Varighle Name / Comment
/ [_IHand aver
J [ Teke over

Cancel

Search Error List

Figure 5-4:creatingnew link underthe Box, TxPDO or RxPDO
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5.3.  Duplicate Programming Files

1)

2)

3)

4)
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The required POUs:

a) MT_IND_Application (PRG)
b) SAl_Cyclic_WeightProc (FB),
c) SAIl_Cyclic_CheckAlive (FB),

The function blocks below are optional. They are used to perform scale adjustment from
the PLC. Automated Precision Weighing Module (APW) can be adjusted by using the APW-
Link configuration tool. Get the APW-Link software tool from www.mt.com\apw-link.

a) SAI_APW._IntAdjust (FB)
b) SAI_APW_ExtAdjust (FB)
c) SAl_IND_SpanAdjust (FB)

MT_IND_Applicationis the program which runs all the Function Block instances.

MT_IND_Application + X

1 PROGRAM MT_IND ZApplication Py
2 VAR
nd Function Block for SAI Device cyclic command: o0 oe J8 ¥ O
1 SAI_Cyclic_WeightProc 1 ~
SAI_Gyclic WeightProc
IND360_weightcMD —{weightCmd realtimeWeight — ——— TND360_reportedWsight
GVL.IND360_devicestatus —|MB_DeviceStatus stableWeight [~ IND360_stableWeight
IND360_tareStablecMD —S|Tarestable_cmd heartBeat — IND360_heartBeat
IND260_tareImmediatecMD —= TareImmediate_emd DataOK — IND360_DataOK
IND360_zeroStablecMD —Sjzerostable_cmd SmartS_red | IND260_SmartSlvls
IND360_zeroImmediateCMD —5|ZeroImmediate_cmd Smart5_orange [~ IND260_Smart5lvlé4
IND360_preTare¢MD —=PreTare cmd Smart5_yellow [ IND360_Smart51vl3
IND360_preTarecCMDVAL —S|PreTare_value Smart5_blue [~ IND360_Smart51v12
IND360_clearcMD —SClear_cmd centerofzero — IND360_centerofzero
GVL.IND360_realtimeWeight —5MB_Measuredvalue motion —IND360_motion
GVL.IND360_comm: —SMB_] netMode — IND360_netMede
GVL.IND360_scaleCommandvalus —S{MB_Cmdvalue emdDone [ IND360_cmdDone
GVL.IND360_scaleCommand —S|MB_Command emdPending — IND260_cmdPending
cmdFailed — IND360_cmdFailed

SAT_Cyelic_Checkalive 1
SAI Cyclic CheckAlive
GVL.IND360_deviceStatus —MB_DeviceStatus Alive——————— IND360_Alive

HeartBeat [~ IND360_hsartBeat_

3 SAI_APW_IntAdjust 1
SAI_APW IntAdjust
IND360_NetId —deviceNetId Process|— —————— IntAdjust_Process
IND360_slaveaddr —{deviceslaveaddr Done [~ Intadjust_Done
Intadjust_start —SStart Error — Intadjust_Error
IntAdjust_Cancel —Sjcancel cancelled —IntAdjust_Cancelled
k [+l [100% & v

< >

Figure 5-5: MT_IND_Application calls all the Function Blocks

POUs can be easily exported and imported into another solution.
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gE-lo-a - —tHP_RPP-- o | v 1 PRC
. hsﬂfr -E‘ - “"E P = 2 VAR///‘b‘ ) @ &8 |® EW-"}‘ = o var
t (Ctri+) - 3 //Variables and :
Sl ug?n R 1 Search Solution Explorer (Ctrl+;) L~ 3
4 localPLC -
1
4 [ localPLC Project 4 I3 localPLC _ =
3 External Types o mn?;: el ;—T_l localPLC Project
b . References ;“D“D 1 External Types
3 DuTs IND260_tas b i References
“4 BEans IND360_ 3 puts
o IND360_zes 4 [T GVLs
4 |5 POUs IND: &b oVl
(PRG] 3
8 SALAPW_ExtAdiust (F Ex zp T: 3 VISUs add
. )
oAl AP A (B porto . 22 localPlCtm(  Exportto ZIP
S In ust (Fg)
lGghe esu\ it ExportPLCopensaL. : b % PlcTask (Picl Import from ZIP
% cut Ctriex ¢ 4 I IocalPLC Instan

|#  Export PLCopenXML..

@ co Ctrl+C 3 PlcTask Inpu
o P |g: Import PLCopenXML...

X Delete Del b PicTask Out

:f: localPLC.tmc

b G5 PlcTask (PlcTask) Rerenns €] sareTY ¥ cut Ctrl+X
4 OfF localPLC Instance C++ ol
N Remove Ctrl+Del bed 0% Copy ke
PicTask Inputs &l AnaLTIcS X Delete Del

b B PlcTask Outputs & Open =

[ sareTy Open With.. 4 %% Devices = G

Ef\r}w:\mws K Properties Alt+Enter 4 5E Device 2 (Ethert & Properties Alt+Enter

—— +| .

Figure 5-6:exporting and importingPOUs fromthis sample code
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